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Unit I 

Characterization  of  biological  macromolecules.  Hydrodynamic  properties  of  biomolecules  - 
viscosity, diffusion, osmosis, partial specific volume and Donnan effect. Buffers and measurement of  
pK, Microscopy - light, phase contrast, fluorescent and electron microscopy. Preparation of  
specimen  for  microscopy.  Centrifugation -  preparative  and  analytical  centrifuges,  rotors,  
sedimentation analysis, rate-zonal and equilibrium density gradient Centrifugation. Isolation of cell  
organelles.  

Chromatography - paper, thin layer, gas-liquid, ion exchange, HPLC, molecular sieve and affinity  
Chromatography  techniques.  Electrophoresis-types  of  electrophoresis,  paper  and  gel (starch,  
acrylamide and agarose) electrophoresis, disc, and slab vertical gel electrophoresis; submarine  
horizontal agarose gel electrophoresis, gradient gel electrophoresis, isoelectric focusing, immuno- 
electrophoresis, pulse-field electrophoresis, blotting of nucleic acids and proteins from gels to solid  
supports.  

Spectroscopy - Electromagnetic spectrum of light, simple theory of absorption of light by molecules,  
Beer-Lambert law, types of detectors. UV-visible spectrophotomety, infrared Spectroscopy, Raman  
Spectroscopy, fluorescence Spectroscopy, flame photometry, atomic absorption, plasma emission,  
mass, ESR and NMR spectrophotometry. Optical rotatory dispersion (ORD) and Circular Dichroism  
(CD), X-ray diffraction and X-ray crystallography.  
 
Radioisotope tracer techniques - Nature and types of radioactivity, decay units, preparation of 
labeled   biological   compounds,   detection   and   measurement   of   radioactivity (GM   counter, 
scintillation  counter,  Cerenkov  radiation,  auto  radiography,  gama-ray  counter),  quench 
correction. Biological uses of radioisotopes, safety measures in handling radio-isotopes. Concentration 
of macromolecules - salting out with ammonium  

Unit II  
 
Chemical bonds - covalent, coordinate, electrostatic hydrogen, ionic bonds; Vander Wal forces; 
hydrophilic and hydrophobia interactions; functional groups. Chemistry of carbohydrates - 
Definition and classification of carbohydrates. Outlines of structures of important mono/di, and 
polysaccharides. Chemical reactions of sugars and carbohydrates.  
 
Chemistry of proteins - classification of amino acids and proteins, structures of amino acids,  
chemical reactions of amino acids and proteins. Peptide bond. Composition and sequence of  
amino  acids  of  proteins.  Structural  organization  of  proteins.  Classification  of  Enzymes,  
Hormones, Vitamins and Plant growth regulators. Outline structures and biological functions.  

Chemistry of lipids - classification of lipids, outline structures of saturated and unsaturated fatty  
acids, fats and waxes, phospholipids and glycolipids, choles terol, prostaglandins. Outline  
structures  and  biological  functions  of  pigments,  cytochromes,  lignin,  suberin,  tannins,  
phonemics, microbial tox ins and antibiotics, alkaloids of biotechnological importance.  

Mechanism of enzyme action - kinetics of enzyme catalyzed reactions (pH, temperature, incubation  
period, substrate and enzyme  concentrations), assay  of enzyme activities, activators and  
inhibitors, zymogen activation, isoenzymes, allosteric enzymes, regulation of enzyme activity,  
ribozymes and abzymes. Enzymes, regulation of enzyme activity, ribozymes and abzymes. Enzymes  
in industry - immobilized enzymes. Metabolism of carbohydrates Glycolysis, TCA cycle, glyoxalate  
cycle,  gluconeogenesis,  HMP  shunt,  interconversion  of  hexoses  and  pentoses,  amylogenesis,  
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glycogenesis, synthesis of cellulose and hemicellulose.  
 
Metabolism of amino acids and proteins - Hydrolysis of proteins, proteases, synthesis of amino acids 
and their  catabolism (deamination, decarboxylation, and transamination) coordinated control of 
metabolism, formation of ammonia and urea. Nitrogen fixati on by bacteria, inborn errors in 
metabolism -Phenylketonuria,   Alkaptonuria,   Sickle   cell   anaemia,   Fructosaemia,   galactosuria, 
Gaucher's and Krabbe's disease. Metabolism of lipids - lipid hydrolysis, lipases, biosynthesis of fatty 
acids,  triglycerides,  cholesterol,  phospholipids  and  glycolipids,  oxidation  of  fatty  acids, 
enzymatic (synthesis of prostaglandin and leukotrines) and non-enzymatic (free radicals and lipid 
peroxidations) metabolism of ketone bodies.  
 
Unit III  
 
Organization of prokaryotic and eukaryotic cell. Plasma membrane - molecular organization, current  
model and function, Cytoskeleton - microtubules, cilia and flagella, Structure and function of  
cytoskeleton.  

Structure   and  function   of  endoplasmic   reticulum   golgi  apparatus,   lysosomes,  peroxisomes, 
mitochondria and chloroplast.  

Nucleus - structure and function of nuclear membrane, nucleolus, structure and role of 
ribosomes. Eukaryotic chromosome - chromatin, its chemical nature, nucleosome structure, 
polytene and lamp brush chromosomes. Sex chromosomes and sex determination. Numerical 
changes in chromosomes - euploidy, haploidy - their fundamental and practical significance. 
Polypliody - induction -Aneuploidy - type and genetic significance.  

Mechanism of cell division - mitiotic apparatus, cytokinesis, chromosome movement - present 
concept - regulation of eukaryotic cell cycle - over view of cell cycle. Meiotic process - stages, 
chromosome pairing, chiasma fo rma ti on    mo le cu la r   me chan isms   of   reco mbination, 
synaptonemal complex. Tumor biology - cell to cell interaction, cell adhesion, cell transformation 
mechanism and oncogenesis.  
 
History of immunology : Immunity - natural and acquired; specific and non-specific; local and  
general. Primary and Secondary organ of immune system - thymus, spleen, lymph nodes, bursa  
fabricus, other types of lymphoid tissue. Cells of the immune system; B and T lymphocytes,  
neutrophils, macrophages, plasma cells, eosinophils and basophils. Natural body  defense.  
Virulence factors in microbes - host relationships. Blood groups and isohaemagglutins.  
 
Antigen  -  definition,  properties,  specificity,  cross  reactivity,  immunogenicity,  antigenic  
determinants   and   haptens.   Antibody:   nature   and   formation,   classification   of  
immunoglobulings, types, diversity and production of antibody -primary and secondary responses,  
valency and avidity production of polyclonal antibodies: animals, additives, adjuvants, route,  
dose,  collection  and  preservation  of  antisera.  Monoclonal  antibodies -  principles,  
production, advantages and disadvantages over polyclonal antibodies. Mechanism of antigen - 
antibody interaction.  
 
Complement - nature, physicochemical properties, complement cascade pathway, complement  
fixation. Cell mediated immunity (CMI): Induction and mechanism. Allergy: classification and  
details. The major histocompatability complex. Immune tolerance,   immune suppression.  
Transplantation and G.V.H. reactions. Immunopathology -Autoimmune diseases; immune complex  
diseases; immunodeficiency diseases; immunity to infection. Production of vaccines and se ra  
- conventional and biotechnological.  
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Unit IV  
 
Identification of genetic material as DNA or RNA. Organization of genetic material in prokaryotes 
and eukaryotes; chromosomes and types, molecular organization of DNA and histone proteins. 
Classical genetics - Mendelian Laws of inheritance, variability and inheritance. Linkage and 
crossing over, genetics of sex chromosomes, chromosomal aberrations : euploidy, deletion, 
duplication, translocation and inversion.  
 
Replication  of  DNA  -  models  for  replication  of  DMA,  molecular  mechanism of replication,  
enzymology of replication, DNA replication and reverse transcriptase. DNA damage and repair  
mechanisms.  

Mutagenesis  -  Types  of  mutations,  mutagens,  molecular  mechanism  of  mutations, 
spontaneous and induced mutation, isolation and analysis of mutants, reversion, suppression, 
role of mutagenesis in evolution and in improving the beneficial organisms.  

Transcription - types of RNA and their role, mechanisms of transcription in prokaryotes and 
eukaryotes, RNA polymerases, introns and exons, biosynthesis and processing of different 
RNAs. Promoters and enhancers and factors affecting transcription.  

Translation - central dogma theory and flow of genetic information, genetic code and its elucidation, 
wobble  hypothesis,  structure  and  composition  of  prokaryotic  and  eukaryotic  ribosomes, 
structures of mRNA and tRNA, events of protein synthesis (amino acid activation, initiation, 
elongation and termination) in prokaryotes and eukaryotes, post-translational modification of 
proteins, inhibitors of translation,  

Unit V  
 
Molecular vectors - cloning; shuttle, expression, binary vectors. Plasmids, Viruses. Enzymes - 
Restriction endonucleases, types, properties and applications; DMA and RNA polymerises, 
nucleases, kinases, phosphatases, ligases, topoisomerases, methylases and gyrases.Molecular 
cloning strategies : Generation of DNA fragments : RE digestion, mechanical shearing, 
duplex cDNA synthesis, chemical synthesis.  
Joining of DNA fragments to vectors : homopolymer tailing, cohesive and blunt and ligation and  
linkers.  
 
Delivery/introduction of recombinant molecules into selected host cells (transformation) : biological 
and non-biological means.  
Screening techniques : Western, Northern and Southern blotting and genetic approaches.  

Construction of cDNA and genome libraries and screening of Libraries for selection of desired 
clones. Principles of preparation of DNA and RNA probes and their application.  

Polymerase chain reaction (PCR) in recombinant DNA technology, site directed mutagenesis for 
changing genes. Restriction enzyme analysis and RFLP and RAPD profiles in dentification of DNA 
genetic material. Sequencing of nucleic acids - Maxam -Gilbert chemical degradation and 
Sanger's dideoxy chain termination methods.  

Study of expression of cloned genes in prokaryotic and eukaryotic systems, construction of 
expression vectors analysis of expressed gene products.  
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